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Inclosed  is  a  copy  of  the  Rockwell  Pond  Dam  Phase  1  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 


A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  City  of  Leominster,  ATTN:  Mr.  John  Julian, 
Department  of  Public  Works,  109  Graham  Street,  Leominster,  Massachusetts 
01453. 


Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 
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Identification  No.:  MA00882 
Name  of  Dam:  Rockwell  Pond 
Town:  Leominster 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  Monoosnoc  Brook  -  Tributary  to  the 
Merrimack  River 

Date  of  Inspection:  November  26,  1979 

^Rockwell  Pond  Pond  Dam  is  a  460-foot  long, 

20-foot  high  earthfill  dam  built  in  the  1800's.  An 
asphalt-paved  roadway  (Pond  Street)  is  located  on  the 
top  of  the  dam.  The  top  of  the  dam  is  55  to  75  feet 
wide  and  varies  from  elevation  (El)  421.2  to  422.9. 

Most  of  the  upstream  face  of  the  dam  is  a  vertical 
concrete  retaining  wall,  while  most  of  the  downstream 
face  consists  of  walls  and  foundations  for  structures. 

^-The  75. 7-foot  long,  modified  sharp-crested  spillway  has 
a  crest  at  El  416.4.  A  concrete  bridge  spans  the  spill¬ 
way  channel.  The  main  outlet  is  a  12-inch  diameter, 
pipe  controlled  by  a  valve  which  is  submerged  in  a 
manhole.  The  auxiliary  outlet  is  a  56-inch  penstock 
which  terminates  with  an  8-inch  steel  pipe  and  valve 
inside  the  Ciprotti  Industries  Building  on  the 
downstream  face  of  the  dam. 

The  dam  is  in  fair  condition.  There  are  defi¬ 
ciencies  which  must  be  corrected  to  assure  the  con¬ 
tinued  performance  of  this  dam.  This  conclusion  is 
based  upon  the  visual  inspection  at  the  site,  the 
limited  engineering  data,  and  little  evidence  of 
operating  and  maintenance  procedures, 
r 

The  following  deficiencies  were  observed  at  the 
site:  missing  riprap  and  localized  growth  of  brush  and 
small  trees  on  the  upstream  face  of  the  right 
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^embankment;  localized  erosion  of  upstream  and  downstream 
earth  slopes;  voids  exposing  soil  behind  the  spillway 
weir  wall;  cracked  or  missing  mortar  from  joints  in  the 
wpillway  training  walls;  spalled  concrete  and  exposed 
reinforcing  steel  on  the  bridge  pier;  efflorescence  and 
spalling  on  the  underside  of  the  bridge  deck;  a  sub¬ 
merged  inoperable  valve  on  the  main  outlet;  and  an 
inoperable  slide  gate  on  the  intake  of  the  auxiliary 
outlet. 


Based  on  Corps  of  Engineers’  guidelines,  the  dam 
has  been  classified  as  "small”  and  in  the  "high"  hazard 
category.  The  drainage  area  for  the  pond  is  10.4 
square  miles.  Hydraulic  analyses  indicate  that  the 
spillway  at  the  dam  can  discharge  a  flow  of  2,600  cubic 
feet  per  second  (cfs)  with  the  pond  at  El  421.2,  which 
is  the  average  low  elevation  on  the  top  of  the  dam. 

The  test  flood  (one-half  the  probable  maximum  flood 
(PMF))  produces  a  peak  outflow  of  4,310  cfs  with  the 
pond  at  El  422.8.  >-The  test  flood  would  overtop  the  dam 
by  about  1.6  feet.  The  spillway  can  discharge  60 
percent  of  the  test  flood  before  the  dam  is  overtopped. 

•V 

Discharge  from  the  Rockwell  Pond  Dam  flows 
through  sections  of  the  downtown  area  of  Leominster. 
Considerable  flooding  and  damage  occurred  in  that  area 
during  the  March  1936  and  September  1938  floods. 
Subsequently,  the  Corps  of  Engineers  prepared  a  flood 
control  plan  for  Monoosnoc  Brook  in  reports  dated  1976 
and  1978  which  recommended  a  tunnel  beginning  at 
Rockwell  Pond  Dam  to  divert  storm  flow  under  downtown 
Leominster. 

It  is  recommended  that  the  Owner  employ  the  ser¬ 
vices  of  a  qualified  registered  engineer  to  evaluate 
the  stability  of  the  dam  and  spillway;  to  design  riprap 
for  the  upstream  face  of  the  dam;  to  evaluate  the 
condition  of  the  main  outlet,  valve  and  manhole;  and  to 
evaluate  the  structural  integrity  of  the  bridge  over 
the  spillway  channel.  If  the  recommended  flood  control 
plan  by  the  Corps  of  Engineers  is  not  funded  by 
Congress  in  the  future,  it  is  further  recommended  that 
the  Owner  employ  a  qualified  registered  engineer  to 
conduct  detailed  hydrologic/hydraulic  analyses  to 
evaluate  the  discharge  capacity  of  the  spillway  and  the 
overtopping  potential  of  the  dam.  The  Owner  should 
repair  the  deficiencies  listed  above,  as  described  in 
Section  7>3>  The  Owner  should  also  implement  a  program 
of  annual  technical  inspections,  a  plan  for  surveil¬ 
lance  of  the  embankment  during  and  after  periods  of 
heavy  rainfall,  and  a  warning  system  for  downstream 
factories  and  residents. 
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The  recommendations  and  remedial  measures 
outlined  above  and  in  Section  7  should  be  implemented 
by  the  Owner  within  a  period  of  one  year  after  receipt 
of  this  Phase  I  Inspection  Report.  yj 


Edward  M. Greco,  P.E 
Project  Manager 
Metcalf  &  Eddy,  Inc. 
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PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investi¬ 
gations,  and  analyses  involving  topographic  mapping, 
s .^surface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  obser¬ 
vations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  sta¬ 
bility  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
;am  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  Incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  " Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  Interpreted 
as  necessarily  posing  a  highly  Inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  conditions 
and  the  downstream  damage  potential. 
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OVERVIEW 

ROCKWELL  POND  DAM 
LEOMINSTER,  MASSACHUSETTS 


NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 

ROCKWELL  POND  DAM 
SECTION  i 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Divison  of  the 
Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region. 

Metcalf  &  Eddy,  Inc,  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Contract  No.  DACW  33-79-C-005^,  dated  March 
27,  1979,  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b .  Purpose: 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  The  dam  is  located  on  Monoosnoc 
Brook  which  drains  into  North  Nashua  River,  a 
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tributary  of  the  Merrimack  River,  in  the  Town 
of  Leominster,  Worcester  County,  Massachusetts 
(see  Location  Map).  The  coordinates  of  the 
dam  are  latitude  42  deg.  31.6  min.  north  and 
longitude  71  deg.  46.0  min.  west. 

Description  of  Dam  and  Appurtenances. 

Rockwell  Pond  Dam  is  a  4b0-foot  long  earthfill 
dam  (see  Plan  of  Dam  and  Sections,  Figures  B-l 
and  B-2).  Due  to  buildings  being  located  on 
the  downstream  face  of  the  dam,  it  is  not 
possible  to  measure  the  height  of  the  dam 
except  at  the  spillway  where  the  height  is  20 
feet.  Pond  Street  is  an  asphalt  paved, 

30-foot  wide  roadway  constructed  on  the  top  of 
the  dam  (see  Photograph  No.  1  in  Appendix  C). 
The  top  is  55  to  75  feet  wide  and  varies  from 
El  421.2  to  422.9.  The  dam  is  separated  by 
the  spillway  into  two  embankment  sections, 
referred  to  as  the  left  (north)  and  the  right 
(south)  embankments.  A  reinforced  concrete 
bridge  spans  the  spillway. 

Most  of  the  upstream  face  of  the  dam  is  a 
350-foot  long,  vertical  concrete  wall  (see 
Photograph  No.  2).  At  the  south  end  of  the 
wall,  the  upstream  face  is  a  2:1  (horizontal: 
vertical)  earth  slope  for  a  length  of  60  feet. 
From  the  earth  slope  to  the  right  abutment, 
the  upstream  face  is  a  vertical  masonry  wall 
4.5  feet  high  and  50  feet  long.  Two  clay 
drains  discharge  at  the  base  of  this  masonry 
wall.  At  the  left  abutment  of  the  dam,  a  2- 
foot  square  box  culvert  discharges  from  the 
upstream  face. 

Most  of  the  downstream  face  of  the  dam  is 
fronted  by  commercial  buildings  with  adjacent 
driveways  and  parking  lots.  A  vertical 
concrete  retaining  wall  11  feet  high  and  45 
feet  long  x’orms  part  of  the  downstream  face 
north  of  the  buildings.  There  is  also  a 
section  of  earth  slope  with  remnants  of  a 
mortared  stone  wall  adjacent  to  the  left 
abutment  (see  Photograph  No.  4). 

The  spillway  consists  of  5  vertical  stone 
masonry  walls  that  form  a  U-shaped  weir  in 
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plan  view  (see  Figure  B-4) .  The  walls  are 
capped  with  concrete  that  slopes  to  form  a 
modified  sharp-crested  weir  at  El  4l6.4.  The 
weir  is  75.7  feet  long  and  divided  in  the  cen¬ 
ter  by  a  3-foot  wide  concrete  pier  (see  photo¬ 
graph  No.  9).  The  downstream  training  walls 
also  serve  as  abutment  walls  for  the  bridge. 
They  are  vertical  stone  masonry  walls  capped 
with  concrete  (see  Photograph  No.  10).  The 
underside  of  the  bridge  is  5.7  feet  above  the 
crest  of  the  spillway  and  14.3  feet  above  the 
bottom  of  the  discharge  channel.  The 
discharge  channel  is  40  feet  wide.  The  floor 
is  initially  lined  with  stone  masonry  for  a 
distance  of  20  feet  and  is  then  covered  with 
stone  and  gravel.  The  sides  of  the  channel 
are  vertical  stone  masonry  walls  that  also 
serve  as  foundation  walls  for  adjacent 
buildings  (see  Photograph  No.  8).  About  200 
feet  downstream  of  the  dam,  the  sides  of  the 
channel  are  natural  earth  slopes. 

There  are  two  outlets  for  the  dam.  The  main 
outlet  is  shown  on  a  drawing  (see  Figure  B-4) 
as  being  a  12-inch  diameter  pipe  located 
immediately  south  of  the  spillway.  The  outlet 
discharges  from  the  right  training  wall  of  the 
spillway  (see  Photograph  No.  6)  and  has  a 
downstream  invert  at  El  404.5.  A  manhole 
beneath  Pond  Street  contains  the  valve  on  the 
main  outlet. 

The  auxiliary  outlet  is  located  immediately 
north  of  the  spillway  (see  Photograph  No.  5). 
It  consists  of  a  slide  gate  mounted  on  a 
concrete  intake  structure  which  leads  to  a 
56-inch  penstock.  The  penstock  terminates  at 
a  bulkhead  in  the  Ciprottl  Industries  building 
immediately  dowr. stream  of  the  dam.  An  8-inch 
diameter  pipe  diverts  flow  from  the  penstock 
and  discharges  from  the  left  wall  of  the 
channel  below  the  spillway.  The  invert  of  the 
8-inch  diameter  pipe  is  at  El  408.0.  A  valve 
located  on  the  8-inch  pipe  is  what  actually 
controls  flow  through  the  auxiliary  outlet, 
since  the  slide  gate  is  inoperable  and  partly 
open. 
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c.  Size  Classification.  Rockwell  Pond  Dam  is 
classified  in  the  "small”  category  since  it 
has  a  maximum  height  of  20  feet  and  a  maximum 
storage  capacity  of  97  acre-feet. 

d.  Hazard  Classification.  Several  commercial  and 
industrial  buildings  are  situated  immediately 
downstream  of  the  dam.  Thick  commercial  and 
residential  development  continues  along  the 
discharge  channel  for  a  distance  of  about  1 
mile  downstream.  In  the  event  of  failure  of 
the  spillway,  it  is  likely  that  more  than  a 
few  lives  would  be  lost  and  an  excessive 
amount  of  damage  would  occur.  Accordingly, 
the  dam  has  been  placed  in  the  “high”  hazard 
category. 

e.  Ownership.  According  to  a  conversation  with 
City  personnel,  the  dam  is  located  on  property 
owned  by  the  Salisbury  heirs  et  al  and  by 

the  City  of  Leominster,  Department  of  Public 
Works,  109  Graham  Street,  Leominster, 
Massachusetts  01453.  Mr.  John  Julian, 
Director,  Department  of  Public  Works 
(617-537-8388)  granted  permission  to  enter  the 
property  and  inspect  the  dam. 

f.  Operators.  The  dam  is  operated  by  the  City  of 
Leominster,  Department  of  Public  Works. 
Personnel  from  the  Ciprotti  Industries  operate 
the  valve  on  the  auxiliary  outlet  as 
instructed  by  the  City  of  Leominster. 

g.  Purpose  of  the  Dam.  Rockwell  Pond  Dam  serves 
as  a  small  recreation  pond.  In  earlier  years, 
the  pond  was  used  to  supply  water  for  power 
and  washing  in  the  Rockwell  Woolen  Company 
building  located  immediately  downstream  of  the 
dam. 

h .  Design  and  Construction  History.  Drawings 
dated  1900  show  an  old  dam  (see  Figure  B-3  and 
B-4)  and  proposed  construction  changes.  The 
spillway  was  reconstructed,  and  the  main 
outlet  was  installed.  Available  drawings  from 
1935  and  1936  reveal  that  Pond  Street  was 
widened  and  slightly  raised.  Apparently,  the 
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old  bridge  deck  was  demolished  in  about  1936 
and  replaced  with  a  wider  reinforced  concrete 
bridge  partially  supported  by  a  center  pier. 

As  a  result  of  heavy  spalling  of  concrete,  the 
footing  for  the  pier  was  rebuilt  about  1975  or 
1976.  The  penstock  on  the  auxiliary  outlet 
formerly  lead  to  a  turbine  in  the  Ciprotti 
Industries  Building.  Within  the  last  eight 
years,  the  turbine  was  removed,  and  the  canal 
inside  the  building  was  backfilled. 

Previous  inspection  reports  indicate  that  the 
dam  has  a  history  of  being  in  good  condition. 
In  the  earliest  inspection  report  of  1924  (see 
Appendix  B)  the  dam  is  described  as  good  even 
though  a  small  leak  occurred  6  feet  below  the 
top  of  spillway.  In  1954,  a  Leominster  City 
official  felt  the  north  abutment  of  the  spill¬ 
way  was  in  dangerous  condition.  However,  a 
Civil  Defense  inspection  could  not  find 
anything  wrong. 

A  report  entitled  "Hydrologic  Analysis  for 
Monoosnoc  Brook  Flood  Control"  dated  October 
1976  was  prepared  by  the  New  England  Division, 
Corps  of  Engineers,  Waltham,  Massachusetts. 

An  earlier  1965  study  had  recommended  a  flood 
control  reservoir  on  Monoosnoc  Brook.  How¬ 
ever,  due  to  economic  considerations  and  other 
reasons,  this  was  modified  in  the  1976  report. 
Instead,  a  12-foot  diameter  diversion  tunnel 
was  proposed  that  would  extend  from  Rockwell 
Pond  for  a  distance  of  3*200  feet  to 
downstream  of  Water  Street.  This  was  also 
recommended  in  subsequent  report  entitled 
"Leominster  Local  Protection,  Monoosnoc  Brook, 
Leominster,  Massachusetts"  dated  August  1978 
prepared  by  the  New  England  Division,  Corps  of 
Engineers.  The  recommendations  have  not  yet 
been  implemented  and  are  awaiting 
Congressional  authorization. 

i.  Normal  Operating  Procedures.  There  are  no 
operating  procedures  at  Rockwell  Pond.  The 
valve  on  the  main  outlet  is  not  used  .  The 
slide  gate  on  the  auxiliary  outlet  is  slightly 
open  and  Inoperable.  The  pond  was  last 
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lowered  In  1978  by  opening  the  8-inch  valve  at 
the  downstream  end  of  the  auxiliary  outlet. 
That  valve  is  seldom  opened.  Personnel  from 
Ciprotti  Industries  operate  the  valve  as 
instructed  by  the  City  of  Leominster. 

The  spillway  is  ungated  and  has  no 
flashboards . 

1 . 3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  for  Rockwell 
Pond  is  estimated  to  be  6,656  acres  (10.4 
square  miles)  and  includes  the  watersheds  of 
Notown  Reservoir  and  several  upstream  ponds 
(see  Figure  D-l  Drainage  Area  Map).  Most  of 
the  drainage  area  is  sparsely  developed  hilly 
woodland.  Some  dense  residential  development 
exists  between  Rockwell  Pond  and  the  area 
north  of  Pierce  Pond. 

b.  Discharge.  Discharge  at  the  dam  flows 
uncontrolled  over  a  75.7-foot  long,  modified 
sharp-crested  weir.  The  crest  of  the  spillway 
is  at  El  416.4.  Discharge  over  the  spillway 
drops  12  feet  vertically  and  flows  downstream 
in  a  40-foot  wide  channel  with  vertical  side 
walls.  The  main  outlet  is  a  12-inch  diameter 
pipe  with  a  downstream  invert  at  El  404.5. 

The  auxiliary  outlet  is  controlled  by  an 
8-inch  diameter  pipe  with  a  downstream  invert 
at  El  408.0. 

Hydraulic  analyses  indicate  that  the  test 
flood  outflow  (one-half  the  PMF)  results  In  a 
peak  discharge  of  4,310  cfs  with  the  pond  at 
El  422.8.  The  spillway  car  discharge  2,600 
cfs  or  60  percent  of  the  test  flood  outflow 
before  the  dam  is  overtopped.  During  the  test 
flood,  the  dam  would  be  overtopped  by  1.6  feet 
and  the  spillway  would  be  discharging  3,500 
cfs . 

The  only  data  available  on  past  flood  levels 
at  the  dam  are  visual  observations  recorded  in 
the  previous  inspection  reports  and  the 
October  1976  Hydrologic  Analysis  for  Monoosnoc 
Brook  Flood  Control  by  the  Corps  of  Engineers. 
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The  report  indicates  that  the  maximum  recorded 
flood  occurred  on  March  18,  1936  and  resulted 
in  a  calculated  pond  level  at  4  feet  above  the 
crest  of  the  spillway. 

c.  Elevation  (feet  above  National  Geodetic 
Vertical  datum  of  1929  (HGVDnT  A  bench ma rk 
was  established  at  El  *J16.4  on  the  higher  edge 
of  the  sloped  crest  of  the  spillway.  This 
elevation  is  1.62  feet  lower  than  El  418.03 
(City  of  Leominster  datum)  shown  on  the  1932 
drawing  entitled  Sewer  Plan  and  Profile,  Town 
of  Leominster.  (The  adjustment  of  -1.62  feet 
is  from  the  City  datum  to  the  National 
Geodetic  Vertical  Datum  of  1929.)  This  crest 
elevation  is  0.7  foot  higher  than  crest  El 
415.7  (mean  sea  level)  listed  in  US  Corps  of 
Engineers  reports  dated  October  1976  and 
August  1978. 

(1)  Top  of  dam:  421.2  to  422.9 

(2)  Test  flood  pool:  422.8 

(3)  Design  surcharge:  Unknown 

(4)  Full  flood  control  pool:  Hot  Applicable 
(N/A) 

(5)  Recreation  pool:  416.4 

(6)  Spillway  crest:  416.4 

(7)  Upstream  portal  invert  diversion  tunnel: 
N/A 

(8)  Streambed  at  centerline  of  dam:  404.5 

(9)  Tailwater:  404.5 

d.  Reservoir 

(1)  Length  of  maximum  pool:  1,400  feet 

(2)  Length  of  recreation  pool:  1,400  feet 

(3)  Length  of  flood  control  pool:  N/A 
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Storage  (acre-feet) 

(1)  Test  flood  surcharge:  114  at  El  422.8 

(2)  Top  of  dam  (El  421.2):  97 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool  (El  416.4):  44 

(5)  Spillway  crest  (El  416.4):  44 

f .  Reservoir  Surface  (acres) 

*(1)  Top  of  dam:  10.7 
*(2)  Test  flood  pool:  10.7 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  10.7 

(5)  Spillway  crest:  10.7 

g.  Dam 

(1)  Type:  earthfill  with  upstream  concrete 
wall. 

(2)  Length:  460  feet 

(3)  Height:  20  feet 

(4)  Top  width:  varies  from  55  to  75  feet 

(5)  Side  slopes:  upstream  -  vertical 

concrete  wall 
downstream  -  vertical 
concrete  wall  and 
foundation  structures 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  N/A 

■Based  on  the  assumption  that  the  surface  area  will  not 
significantly  increase  with  changes  in  pond  elevation 
from  416.4  to  422.8. 
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(d)  Cutoffs  Stone  masonry  core  wall  15  feet 
long  perpendicular  to  each  bridge 
abutment  wall 

(9)  Grout  curtain:  Unknown 
h.  Spillway 


(1)  Type:  Stone  masonry  capped  with 
concrete,  modified  sharp-crested  weir 

(2)  Length  of  weir:  75.7  feet  total 

(3)  Crest  elevation:  416.4 

( 4 )  Gates:  None 

(5)  Upstream  channel:  No  training  walls; 
bottom  not  visible. 

(6)  Downstream  channel:  Plat-bottomed  bed 
lined  with  masonry  for  a  distance  of  20 
feet  and  then  covered  with  loose  stone 
and  gravel.  Stone  masonry  training  walls 
under  bridge  and  extending  about  200  feet 
downstream  of  bridge. 

i.  Regulating  Outlets.  There  are  two  regulating 
outlets  at  this  dam.  The  main  outlet  is  a 
12-inch  diameter  pipe  that  discharges  through 
the  right  training  wall  of  the  spillway.  The 
pipe  is  about  35  feet  long  and  flow  is 
controlled  by  a  valve  located  in  a  brick 
manhole  beneath  Pond  Street.  Although  this 
valve  was  slightly  opened  about  four  years 
ago,  it  has  been  40  years  since  the  valve  was 
fully  opened.  For  that  reason,  it  is 
considered  inoperable. 

The  auxiliary  outlet  is  an  3-inch  diameter 
pipe  leading  from  a  penstock  located  in  the 
Ciprotti  Industries  building  on  the  left  side 
of  the  spillway  channel.  Flow  is  controlled 
by  a  valve  on  the  3-inch  line.  Flow  into  the 
penstock  is  controlled  by  a  slide  gate  on  the 
intake  structure.  The  slide  gate  is  partially 
open. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  are  two  sheets  of  drawings  of  the 
darn  dated  June  26,  1900,  four  sheets  of  drawings 
of  the  bridge  dated  August  1936  and  reports  and 
notes  from  past  inspections  available  from  the 
Worcester  County  Engineer’s  Office  and  the  Massa¬ 
chusetts  Division  of  Waterways.  There  are  also 
several  drawings  dated  1935  and  1936  describing 
the  widening  of  Pond  Street  available  from  the 
City  of  Leominster,  Department  of  Public  Works  and 
William  R.  Bingham  &  Associates,  Engineers.  No 
other  plans,  specifications  or  computations  are 
available  from  the  Owner,  State  or  County  relative 
to  the  design  or  construction  of  the  dam.  Visual 
observations  during  Inspection,  review  of  previous 
inspection  reports,  and  conversations  with  the 
Owner  and  personnel  from  Ciprotti  Industries  and 
Rockwell  Roofing  &  Siding  Co.  provided  the 
remainder  of  the  data  for  this  evaluation. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  from  the  City  of  Leominster,  the 
Worcester  County  Engineer's  Office,  the 
Massachusetts  Division  of  Waterways,  Ciprotti 
Industries  and  Rockwell  Roofing  and  Siding  Company. 

2.2  Construction  Records.  There  are  no  construction 
records  or  as-built  drawings  for  this  dam,  only 
the  proposed  construction  drawings. 

2.3  Operating  Records.  No  operating  records  are 
available,  and  no  daily  record  is  kept  of  the  pool 
elevation  or  amount  of  rainfall  at  the  dam.  A 
USGS  gaging  station  is  located  about  5  miles 
downstream  from  the  dam  on  the  North  Nashua 
River. 

2. 4  Evaluation 

a.  Availability.  Due  to  the  age  of  this  dam, 
there  is  limited  engineering  data  available. 

b.  Adequacy .  The  lack  of  detailed  hydraulic, 
structural  and  construction  data  did  not  allow 
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for  a  definitive  review.  Therefore,  the  evalu¬ 
ation  of  the  adequacy  of  this  dam  is  based  on 
the  visual  inspection,  past  performance 
history  and  engineering  judgment. 

c.  Validity .  Comparison  of  the  available 
drawings  with  the  field  survey  conducted 
during  the  Phase  I  Inspection  indicates  that 
the  available  information  is  valid.  An 
exception  to  this  was  the  downstream  end  of 
the  main  outlet  pipe  which  was  measured  as 
20-inch  diameter.  Personnel  from  the  City  of 
Leominster  reported  that  this  is  only  a  sleeve 
and  that  the  pipe  upstream  of  the  sleeve  is 
12-inch  diameter,  as  shown  on  the  drawings 
(see  Figure  B-A ) . 
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SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings 

a.  General .  The  Phase  I  Inspection  of  the  dam  at 
Rockwell  Pond  was  performed  on  November  26, 
1979.  A  copy  of  the  inspection  checklist  is 
included  in  Appendix  A.  Inspection  reports 
since  1924  were  reviewed  at  the  Worcester 
County  Engineer's  Office. 

b.  Dam.  In  general  the  dam  is  in  fair  condition. 
The  top  of  the  dam  is  paved  with  asphalt  which 
is  in  good  condition.  Drainage  from  the  road 
is  collected  in  catchbasins  which  discharge 
into  the  pond  through  a  box  culvert  located  on 
the  upstream  face  of  the  dam  (see  Figure  B-l ) . 

The  concrete  wall  on  the  upstream  face  of  the 
dam  is  in  fair  condition.  North  of  the 
spillway,  there  are  several  vertical  hairline 
cracks  located  between  the  expansion  joints. 
Tne  concrete  face  was  stained  and  slightly 
pitted.  A  fence  consisting  of  concrete  posts 
and  pipe  railings  is  located  on  the  upstream 
edge  of  the  top  of  the  dam.  Beyond  the  south 
end  of  the  concrete  wall,  the  upstream  face  of 
the  dam  is  a  steep  earth  slope  covered  with 
brush,  grass  and  scattered  large  pieces  of 
riprap  (see  photograph  3  in  Appendix  C). 
Between  this  area  and  the  right  abutment  is  a 
vertical  stone  wall,  partially  mortared,  with 
an  outward  bulge.  Water  was  slowly 
discharging  from  one  of  the  two  clay  tile 
drain  lines  located  at  the  bottom  of  the  stone 
wall.  Severe  erosion  of  the  soil  has  occurred 
at  the  south  end  of  the  wall.  A  wooden  fence 
along  the  upstream  edge  of  the  southern  end  of 
the  dam  has  broken  and  is  missing  rails. 

Most  of  the  downstream  face  of  the  dam  is 
covered  by  commercial  buildings.  Occupants  of 
these  buildings  report  no  water  seepage  into 
the  bottom  level  which  is  considerably  below 
the  reservoir  surface.  A  vertical  concrete 
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retaining  wall  forms  the  downstream  face  of 
the  dam  north  of  the  Ciprottl  Industries 
Building.  Erosion  has  occurred  at  the 
footpath  behind  the  retaining  wall  and  at  the 
north  end  of  the  wall.  The  downstream  slope 
of  the  dam  between  the  retaining  wall  and  the 
left  abutment  is  covered  with  grass  and  brush 
and  remnants  of  a  vertical  mortared  stone  wall 
(see  photograph  4  in  Appendix  C). 

c.  Appurtenant  Structures.  The  dry  stone  masonry 
spillway,  capped  with  concrete,  has  a  modified 
sharp  crested  weir  (see  photograph  7  in 
Appendix  C).  The  spillway  is  in  poor  to  fair 
condition.  At  the  time  of  inspection,  water 
was  flowing  over  the  spillway.  Logs  and  other 
debris  were  caught  on  the  weir.  At  the  north¬ 
west  corner  of  the  spillway  wall,  sandy  soil 
was  observed  in  and  behind  the  open  joints 
between  individual  stones.  Open  joints  up  to 
18  inches  deep  were  measured  from  the  front  of 
the  wall  to  the  soil  behind  the  wall. 

The  spillway  walls  merge  into  stone  masonry 
training  walls  which  also  serve  as  abutment 
walls  for  the  bridge  (see  photographs  9  ana  10 
in  Appendix  C).  The  stonework  of  the  training 
walls  is  in  fair  condition.  Some  of  the 
mortar  is  cracked  or  missing.  The  top  of  each 
abutment  wall  is  covered  with  a  concrete  cap 
wall  which  is  stained  and  slightly  pitted. 
There  is  minor  spalling  of  the  concrete  bridge 
pier  and  footing.  Severe  spalling  has 
occurred  locally  on  the  sides  of  the  pier, 
exposing  the  reinforcing  steel  which  has 
corroded.  The  comers  of  the  footing  that 
supports  the  pier  are  also  spalled. 

The  reinforced  concrete  bridge  which  spans  the 
spillway  is  in  fair  condition.  There  are  no 
cracks  visible  on  the  asphalt  paved  deck.  The 
concrete  on  the  walls  and  the  underside  of  the 
deck  is  spalled  and  stained.  Efflorescence  of 
the  concrete  ranges  from  minor  on  the  exposed 
beams  to  heavy  at  the  weep  holes  exposed  on 
the  underside  of  the  deck. 
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The  main  outlet,  which  is  reported  to  be  a 
12-inch  diameter  pipe,  is  in  poor  condition. 

The  inlet  is  not  visible.  The  valve  is 
submerged  in  the  manhole  chamber.  The  dis¬ 
charge  end  of  the  outlet  pipe  contained  some 
debris.  A  trickle  of  water  was  observed, 
although  the  valve  was  reportedly  closed  (see 
photograph  6  in  Appendix  C). 

The  concrete  intake  structure  for  the 
auxiliary  outlet  is  in  fair  condition  (see 
photograph  5  in  Appendix  C).  There  is  some 
spalling  of  the  concrete*  A  trash  rack  is 
located  on  on  the  west  side  of  the  structure. 

The  bars  are  slightly  corroded  and  bent.  The 
timbers  forming  the  deck  of  the  structure  have 
deteriorated.  Debris  has  accumulated  inside 
the  structure.  The  rack  and  pinion  gear 
mechanism  for  the  slide  gate  is  in  poor 
condition  with  missing  or  broken  parts,  the 
gate  is  reported  to  be  partly  open.  The  valve 
on  the  8-inch  diameter  line  was  reportedly 
last  operated  in  1973. 

d.  Heservoir  Area.  There  is  moderate  residential 
development,  including  apartment  houses  and 
some  commercial  units,  along  the  shoreline 
except  on  the  west  edge  of  the  pond.  The 
topography  is  flat  to  the  north  and  east  and 
very  hilly  to  the  south  and  west.  Monoosnoc 
Brook  flows  into  the  west  end  of  the  pond. 

e.  Downstream  Channel.  The  mortared  stone  walls 
that  form  the  sides  of  the  discharge  channel  are 
in  fair  condition  (see  photograph  8  in  Appendix 
C).  Some  of  the  mortar  in  these  walls,  which 
also  serve  as  the  foundation  for  abutting 
buildings,  is  missing  or  has  cracked. 

The  discharge  channel  contains  scattered  debris 
at  the  bottom  of  the  spillway.  Under  the 
bridge,  some  pieces  of  the  lining  stone  are 
dislodged.  The  bottom  of  the  channel  adjacent 
to  both  training  walls  is  covered  with  a  random 
thickness  of  concrete  which  is  being  undermined. 
Downstream  of  the  bridge,  the  channel  is 
relatively  clear  of  debris  except  for  a  few  small 
logs.  A  portion  of  one  building  overhangs  the 
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left  side  of  the  discharge  channel  (see 
Photograph  No.  8).  Both  sides  of  the  channel 
contain  a  few  large  rocks  and  growth  of  small 
trees  and  vines. 

3.2.  Evaluation.  The  above  findings  indicate  that  the 
dam  is  in  fair  condition.  There  are  several 
deficiencies  which  require  attention.  Recommended 
measures  to  improve  these  conditions  are  stated  in 
Section  7.3. 
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SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  Under  normal  conditions,  the  valves 
on  both  outlet  pipes  are  closed.  The  valve  for 
the  main  outlet  is  submerged  inside  a  manhole. 

The  last  time  this  valve  was  fully  opened  was 
about  40  years  ago.  About  four  years  ago,  the 
valve  was  slightly  opened  by  City  personnel.  A 
small  amount  of  water  discharged,  and  the  valve 
was  immediately  closed.  This  valve  is  considered 
inoperable . 

The  slide  gate  for  the  auxiliary  outlet  is 
reportedly  partially  open  and  is  not  operated. 

The  valve  on  the  8-inch  pipe  located  in  the 
Ciprotti  Industries  Building  was  last  operated  in 
1978.  It  is  usually  operated  by  personnel  from 
Ciprotti  Industries  as  directed  by  the  City  of 
Leominster. 

Plashboards  are  not  used  on  the  spillway. 

4.2  Maintenance  of  Dam.  There  is  no  regular  main¬ 
tenance  program  for  the  dam.  However,  because  the 
dam  abuts  private  property  and  is  used  as  a 
roadway,  it  is  periodically  maintained.  For 
example,  the  City  replaced  a  badly  deteriorated 
sidewalk  and  repaired  the  heavily  spalled  bridge 
pier  footing. 

4.3  Maintenance  of  Operating  Facilities.  There  is  no 
regular  maintenance  program  for  the  operating 
facilities . 

4. 4  Description  of  Any  Warning  System  in  Effect. 

There  is  no  warning  system  in  effect  at  the  dam. 

4.5  Evaluation.  There  are  no  regular  programs  of 
maintenance  or  technical  inspections  at  the  dam. 
There  are  also  no  plans  for  surveillance  of  the 
dam  during  periods  of  heavy  rainfall  or  for 
warning  people  in  downstream  areas  in  case  of  an 
emergency  at  the  dam.  This  is  extremely 
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undesirable,  considering  that  the  dam  is  in  the 
"high"  hazard  category.  These  programs  should  be 
implemented  as  recommended  in  Section  7.3. 
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SECTION  5 

HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General.  Rockwell  Pond  Dam  is  located  at  the 
western  edge  of  dense  commercial  development 
in  downtown  Leominster.  The  drainage  area  is 
10.4  square  miles  (6,6 56  acres).  The  topog¬ 
raphy  of  the  watershed  is  hilly  and  mostly 
wooded.  The  upper  4.7  square  miles  of  the 
watershed  drains  into  Notown  Reservoir  which 
is  a  domestic  water  supply.  An  unnamed 
tributary  and  Monoosnoc  Brook  drain  into 
Rockwell  Pond.  There  are  several  control 
structures  in  the  lower  watershed  upstream 
of  Rockwell  Pond 

Rockwell  Pond  has  a  surface  area  of  10.7  acres 
and  a  maximum  storage  capacity  of  97  acre- 
feet.  The  dam  is  a  460-foot  long  earthfill 
embankment.  The  spillway  is  75.7  feet  long 
with  the  crest  at  El  416.4.  Discharge  flows 
uncontrolled  over  the  spillway  and  continues 
downstream  in  a  narrow,  vertically-walled 
channel  that  winds  between  factory  buildings 
and  beneath  roadways.  The  main  outlet  is  a 
12-inch  pipe  with  an  invert  at  El  404.5.  The 
outlet  discharges  into  the  channel  below  the 
spillway.  The  outlet  can  discharge  a  flow  of 
16  cfs  with  the  pond  at  El  415.3.  With  the 
pond  at  El  415.8  and  assuming  no  inflow,  the 
outlet  can  lower  the  pond  by  1  foot  in  about 
eight  hours. 

A  hydrologic  analysis  of  Monoosnoc  Brook  in 
Leominster  was  performed  by  the  Corps  of 
Engineers.  Their  report,  dated  October  1976, 
discussed  a  proposed  flood  control  diversion 
tunnel  that  would  begin  at  Rockwell  Pond  Dam 
and  discharge  3,200  feet  downstream.  Using  a 
"standard  project  flood",  a  peak  discharge  of 
4,000  cfs  was  calculated  for  Rockwell  Pond 
Dam.  The  tunnel  would  be  12  feet  in  diameter 
and  divert  3,400  cfs,  while  the  remaining  600 
cfs  would  flow  Into  the  channel  below  the  dam. 
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The  hydraulic  analysis  is  also  a  part  of  the 
feasibility  report  dated  August  1973  for 
water  resources  development  also  written  by 
the  Corps  of  Engineers. 

b.  Design  Data.  There  are  no  hydraulic  or 
hydrologic  computations  available  for  the 
design  of  the  dam  or  appurtenances. 

c.  Experience  Data.  There  are  no  records  of 
overtopping  of  the  dam.  A  U.S.  Geological 
Survey  gaging  station  is  located  about  5  miles 
downstream  on  the  North  Nashua  River.  The 
drainage  area  for  the  gaging  station  is  107 
square  miles.  Discharge  records  dating  back 
to  1935  indicate  that  a  maximum  discharge  of 
16,300  cfs  occurred  on  March  18,  1936.  In 
their  hydraulic  analyses,  the  Corps  of 
Engineers  calculated  that  this  flood  produced 
a  peak  discharge  of  1,885  cfs  at  Rockwell  Pond 
Dam  with  the  pond  A  feet  above  the  crest  of 
the  spillway.  This  water  level  corresponds  to 
El  420.4  which  is  0.8  foot  below  the  low  point 
on  the  crest  of  the  dam. 

d.  Visual  Inspection.  A  bridge  deck  that 
supports  Pond  Street  spans  the  crest  of  the 
spillway.  The  opening  above  the  spillway  is 
about  6  feet  high  and  is  not  likely  to  clog 
with  debris.  However,  logs  were  caught  on  the 
crest  at  the  time  of  inspection  and  some 
additional  debris  had  accumulated  downstream 
of  the  spillway.  A  corner  of  one  of  the 
factory  buildings  overhangs  the  downstream 
channel  below  the  dam  (see  photograph  8  in 
Appendix  C. ) 

The  valve  controlling  flow  through  the  main 
outlet  conduit  is  located  in  a  manhole  beneath 
Pond  Street.  The  valve  is  submerged  and  the 
water  level  is  about  10  feet  below  the  street 
level.  The  valve  has  not  been  fully  opened 
for  40  years  and  is  considered  inoperable.  An 
auxiliary  outlet  includes  an  8-inch  diameter 
pipe  and  valve  which  discharges  water  from  the 
penstock  terminating  in  the  Ciprottl 
Industries  Building. 

e.  Test  Flood  Analysis.  According  to  the  Corps 
ot  Engineers'  guidelines,  the  dam  has  been 
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placed  in  the  "small"  size  and  "high"  hazard 
categories.  A  test  flood  ranging  from  a 
one-half  to  a  full  probable  maximum  flood 

(PMF)  should  be  used  to  evaluate  the  capacity  . 

of  the  spillway.  The  one-half  PMF  is  used  in 
the  following  analysis. 

The  test  flood  inflow  was  determined  by  adjust¬ 
ing  the  standard  project  flood  flow  used  in 
the  Corps  of  Engineers*  hydraulic  analysis. 

The  standard  project  flood  is  based  on  an  3.7 
inch  rainfall,  and  the  one-half  PMF  is  based 
on  a  9.5-inch  rainfall.  By  increasing  the 
standard  project  flood  flow  of  4,000  cfs 
proportionately,  the  test  flood  inflow  is 
calculated  to  be  4,370  cfs.  After  adjusting 
for  surcharge  storage,  the  test  flood  outflow 
is  4,310  cfs  (414  cfs  per  square  mile)  with 
the  pond  at  El  422.8. 

The  spillway  can  discharge  2,600  cfs  or  60 
percent  of  the  test  flood  outflow  when  the 
pond  is  at  El  421.2,  the  low  point  on  the  top 
of  the  dam.  During  the  test  flood,  the  dam 
would  be  overtopped  by  a  maximum  of  1.6  feet. 

Most  of  the  remainder  of  the  dam  would  be 
overtopped  by  less  than  0.6  foot  of  water 
during  the  test  flood.  About  1,270  cfs  would 
discharge  over  the  top  of  the  dam.  At 
critical  flow  conditions,  the  water  would  be 
0.94  foot  deep  and  have  a  velocity  of  5.5  feet 
per  second, 

f.  Dam  Failure  Analysis.  The  peak  discharge  rate 
due  to  failure  of  the  dam  was  calculated  to  be 
4,100  cfs.  This  is  based  on  a  maximum  head  of 
17.3  feet  and  an  assumed  23-foot  wide  breach 
occurring  south  of  the  pier  in  the  spillway 
section.  The  peak  discharge  rate  includes 
2,800  cfs  through  the  breached  half  of  the 
spillway  (south  of  the  pier)  and  1,300  cfs 
flowing  over  the  intact  half  of  the  spillway 
(north  of  the  pier).  Failure  of  the  dam  would 
produce  a  downstream  flood  wave  8  feet  deep  as 
compared  to  a  6-foot  deep  channel  flow  prior 
to  failure.  It  would  take  about  50  minutes  to 
drain  the  pond. 
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There  are  numerous  factory  buildings  adjacent 
to  the  channel  downstream  of  the  dam.  The 
sills  of  these  buildings  are  6  to  7  feet  above 
the  bottom  of  the  channel.  A  comer  of  one 
building  has  been  built  out  into  the  channel 
about  60  feet  below  the  dam.  The  failure  flow 
could  result  in  overflowing  of  the  channel 
sides  in  some  areas  farther  downstream.  Due 
to  the  configuration  of  the  channel,  little 
attenuation  of  the  flood  flow  is  expected.  It 
is  likely  that  failure  of  the  dam  would  result 
in  excessive  property  damage  and  possible  loss 
of  more  than  a  few  lives  in  highly  urbanized 
areas  downstream.  Accordingly,  the  dam  has 
been  placed  in  the  "high"  hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Rockwell  Fond  Dam  is 
based  on  review  of  available  drawings  and  pre¬ 
vious  inspection  reports  and  the  visual  inspec¬ 
tion  conducted  on  November  26,  1979*  As 
discussed  in  Section  3»  Visual  Inspection,  the 
dam  is  in  fair  condition. 

It  is  recommended  that  a  more  detailed  inves¬ 
tigation  be  initiated  to  evaluate  the 
stability  of  the  dam  and  spillway.  This  is 
based  on  visual  observations  of  the  condition 
of  the  structures,  and  on  the  presence  of 
sandy  soil  in  and  behind  open  joints  between 
stones  on  the  downstream  face  of  the  spillway. 

b.  Design  and  Construction  Data.  The  dam  was 
originally  built  sometime  prior  to  1900.  The 
information  listed  in  Section  2,  Engineering 
Data,  represents  the  available  drawings  dated 
1900,  1935  and  1936.  One  plan  (Figure  B-3) 
shows  that  there  are  cutoff  walls  extending  15 
feet  Into  the  dam  from  both  spillway  training 
walls.  There  are  no  other  plans, 
specifications  or  computations  available  on 
the  design  and  construction  of  this  dam  from 
the  Owner,  County  or  State  offices. 

Information  does  not  appear  to  exist  on  the 
type,  shear  strength  or  permeability  of  the 
soil  and/or  rock  materials  of  the  embankment. 

c.  Operating  Records.  There  is  no  evidence  of 
instrumentation  of  any  type  in  Rockwell  Pond 
Dam,  and  there  is  nothing  to  indicate  that  any 
instrumentation  was  ever  installed  in  this 
dam.  The  performance  of  the  spillway  and  dam 
under  prior  loading  can  only  be  inferred  from 
physical  evidence  at  the  site. 
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d.  Post-construction  Changes.  There  are  no  as- 
built  drawings  available  for  Rockwell  Pond. 

The  drawings  dated  1900  show  an  outline  of  the 
original  dam  and  proposed  changes  constructed 
prior  to  1924.  In  about  1936,  the  bridge 
spanning  the  spillway  was  replaced  with  a 
wider  reinforced  concrete  bridge  partially 
supported  by  a  center  pier.  About  four  years 
ago,  the  footing  for  the  pier  was  repaired. 
Within  the  last  eight  years,  the  penstock  on 
the  auxiliary  outlet  was  plugged  at  the 
downstream  end.  An  3-inch  pipe  and  valve  were 
installed  to  divert  water  to  the  spillway 
discharge  channel. 

e.  Seismic  Stability.  The  dam  is  located  in 
Seismic  Zone  Wo.  2,  and  in  accordance  with 
Phase  I  "Recommended  Guidelines"  does  not 
warrant  seismic  analysis  at  this  time. 
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SECTION  7 


ASSESSMENT ,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7. 1  Dam  Assessment 


a.  Condition.  Generally,  the  dam  is  considered 
to  be  in  fair  condition.  Based  upon  a  review 
of  available  drawings,  the  visual  inspection 
of  the  site,  and  limited  information  on  oper¬ 
ation  and  maintenance,  the  following  defici¬ 
encies  must  be  corrected  to  assure  the  con¬ 
tinued  performance  of  this  dam:  Missing 
riprap  and  localized  growth  of  brush  and  small 
trees  on  the  upstream  slope  of  the  right 
embankment;  localized  erosion  of  both  slopes; 
voids  between  some  of  the  stones  exposing  soil 
behind  the  spillway  weir  wall;  cracked  or 
missing  mortar  from  joints  in  the  spillway 
training  walls;  spalled  concrete  and  exposed 
reinforcing  steel  on  the  bridge  pier 
efflorescence  and  spalling  on  the  underside  of 
the  bridge  deck;  a  submerged  and  inoperable 
valve  on  the  main  outlet;  and  an  inoperable 
slide  gate  on  the  intake  of  the  auxiliary 
outlet . 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  2,600  cfs  or  60  percent  of  the 
test  flood  outflow  with  the  pond  at  El  421.2, 
which  is  the  average  low  elevation  on  the  top 
of  the  dam.  The  test  flood  outflow  (one-half 
the  PMF)  is  estimated  to  be  4,310  cfs  and  will 
overtop  the  dam  by  a  maximum  of  1.6  feet. 
Discharge  from  Rockwell  Pond  Dam  flows  through 
sections  of  downtown  Leominster  which  was 
damaged  during  the  March  1936  and  September 
1938  floods.  Subsequently,  the  Corps  of 
Engineers  prepared  a  flood  control  plan  for 
Monoosnoc  Brook  which  recommended  a  tunnel 
beginning  at  the  Rockwell  Pond  Dam  to  divert 
storm  flow  under  downtown  Leominster. 

b.  Adequacy.  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore,  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing 
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design  and  construction  data,  but  is  based 
primarily  on  a  review  of  available  drawings, 
the  visual  inspection,  past  performance 
history  and  engineering  judgment. 

c.  Urgency .  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation.  Addi¬ 
tional  investigations  to  further  assess  the 
adequacy  of  the  dam  are  outlined  below  in 
Section  7.2,  Recommendations . 

7.2  Recommendations .  It  is  recommended  that  the  Owner 

employ  a  qualified  registered  engineer  to: 

a.  evaluate  the  stability  of  the  dam  and  spill¬ 
way.  This  should  include  an  inspection  of  the 
spillway  under  a  no  flow  condition  and  an 
evaluation  of  the  extent  of  voids  behind  the 
spillway  weir. 

b.  Inspect  and  evaluate  the  main  outlet,  sub¬ 
merged  valve  and  valve  chamber.  A  suitable 
means  of  access  to  operate  the  valve  should  be 
designed. 

c.  Design  riprap  for  the  upstream  face  of  the 
dam. 

d.  Evaluate  the  structural  integrity  of  the 
bridge. 

As  has  been  mentioned  in  Section  1.2h,  the 
Corps  of  Engineers  has  recommended  the 
construction  of  a  12-foot  diameter  diversion 
tunnel  which  will  divert  flood  flows  from 
Rockwell  Pond,  carry  them  under  central 
Leominster  and  discharge  them  back  into 
Monoosnoc  Brook  downstream  from  Water  Street. 
The  proposed  work  would  also  include  modifi¬ 
cations  to  the  existing  75.7  foot  spillway. 
Construction  of  the  Improvements  would  obviate 
the  need  for  any  further  hydraulic  study  of 
the  spillway  of  Rockwell  Pond  Dam.  A 
feasiblity  report  on  this  Leomonster  Local 
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Protection  Project  has  been  forwarded  by  the 
Corps  to  Washington  for  approval  and  subse¬ 
quent  funding.  If  this  work  is  not  funded  by 
Congress  in  the  future,  it  is  further 
recommended  that  the  Owner's  consultant 
should : 

e.  Perform  a  detailed  hydrologic/hydraulic 
analysis  to  determine  the  adequacy  of  the 
spillway  discharge  capacity  and  the 
overtopping  potential  of  the  dam. 

The  Owner  should  implement  the  recommendations  of 
the  registered  engineer. 

7. 3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  It  is 

recommended  that  the  Owner  accomplish  the 

following: 

(1)  Selectively  clear  trees,  brush  and  roots 
from  the  dam  embankments.  All  stumps  and 
roots  removed  should  be  backfilled  with 
select  material. 

(2)  Fill  in  eroded  areas  on  the  upstream  and 
downstream  face  of  the  earth  embankment 
portions  of  the  dam. 

(3)  Replace  missing  or  cracked  mortar  in  the 
spillway  training  walls.  This  should  not 
include  the  spillway  weir  walls,  unless 
recommended  by  the  engineer,  as  dis¬ 
cussed  in  Section  7. 2. a. 

(A)  Repair  the  slide  gate  and  rack  and  pinion 
gear  mechanism  on  the  auxiliary  outlet  to 
a  working  condition. 

(5)  Replace  the  deck  timbers  at  the  intake 
structure  on  the  auxiliary  outlet. 

(6)  Repair  all  spalled  and  deteriorated 
concrete  on  the  bridge  pier.  This  should 
conform  to  recommendations  made  by  the 
engineer  as  discussed  in  Section  7.2.d. 
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(7)  Remove  all  brush,  trees,  debris  and  loose 
stone  in  the  floor  of  the  spillway 
discharge  channel. 

(8)  Remove  logs  and  debris  caught  on  the 
spillway  weir  and  inside  the  auxiliary 
outlet  structure. 

(9)  Remove  debris  from  the  downstream  end  of 
the  main  outlet  pipe. 

(10)  Institute  a  definite  plan  for  surveil¬ 
lance  of  the  dam  and  spillway  during 
periods  of  heavy  rainfall  and  a  plan  to 
warn  people  in  downstream  areas  in  the 
event  of  an  emergency  at  the  dam. 

(11)  Implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  appur¬ 
tenances  and  be  supplemented  by  addi¬ 
tional  inspections  during  and  after 
severe  storms.  All  repairs  and 
maintenance  should  be  undertaken  in 
compliance  with  all  applicable  State 
regulations.  The  maintenance  program 
should  include  removal  of  any  debris 
caught  on  the  spillway  weir  to  prevent 
clogging  of  the  spillway. 

(12)  Technical  inspections  of  this  dam  should 
be  conducted  on  an  annual  basis. 

7.^  Alternatives .  There  are  no  recommended 
alternatives . 
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APPENDIX  A 

PERIODIC  INSPECTION 
CHECKLIST 
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PERIODIC  INSPECTION 


PARTY  ORGANIZATION 


PROJECT  ROCKWELL  POND 


PARTY: 

1 .  Michael  Larson _ 

2  .  Scott  Nagel _ 

3  .  William  Checchi 

4 .  Frank  Sviokla _ 

5- _ 

PROJECT  FEATURE 

1  .  Dam 


DATE  November  26,  1979 

TIME  8:00  AM-3: 30  PM 
Cloudy,  rain 
WEATHER 50°  F. 

W.S.  ELEV .416.4  U.S.  DN.S. 


6. _ 

7.  _ 

8.  _ 

9- _ 

10. _ 

INSPECTED  BY  REMARKS 

Michael  Larson 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND _  DATE  November  26,  1979 

PROJECT  FEATURE  Dam  Embankment _  NAME  M.  Larson _ 

DISCIPLINE  Geotechnical _  NAME _ 


Note:  U/S  =  upstream;  D/S  =  downstream 


AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

Varies  from  422.9  to  420.7 

Current  Pool  Elevation 

- - - - 

416.4 

Maximum  Impoundment  to  Date 

Surface  Cracks 

None 

Pavement  Condition 

Good.  crest  iS  2  lane  asphalt  pavement  for 
Pond  Street .Contains  several  manhole  covers? 

Movement  or  Settlement  of  Crest 

None  visible  except  localized  movement,  of 
anchor  Block  for  fexposed  sewer  on  southeast 
bridge  comer. 

Lateral  Movement 

None  visible 

Vertical  Alignment 

Slight  rise  fium  buth  abutments  to - 

concrete  bridge  at  center  of  dam. 

Horizontal  Alignment 

Left  side  straight  except  skewed  close  tto 
left  abutment .Right  side  is  curved  roadway. 

Condition  at  Abutment  and  at 
Concrete  Structures 

tr.ghatgent-guod-natuTal  ground,  paved  road- 
way,U/S  is  asphalt  parking  lot  placed  on 
some  fill.  Rt .abutment-good-paved  asphalt 
with  intersection  of  3  streets. 

Indications  cf  Movement  of 
Structural  Items  on  Slopes 

'U/S  slope  is  mostly  a  vertical  cone. wall  wit 
no  apparent  movement;  a  vertical  stone  wall 
near  rt. abutment  has  a  bulge  into  reservoir 
D7S  slope  is  covered  with  Buildings  except 

npar  It  ahnfment- •  f  ^  1 1  nnHcr  t  ran  cf  rvrmg-r  nad 

Trespassing  on  Slopes  \ 

^  Tiv a  *  * ry:’  M *  m  * "  ^  ^ 

Sloughing  or  Erosion  of  Slopes  ^ 
or  Abutments 

Eroded  footpath  next  to  transformer  station 
Some  erosion  on  U/S  right  embankment. 

Rock  Slope  Protection  -  Riprap 
Failures 

Isolated  large  granite  blocks  on  right  U/S 
slope  appears  sloughed.  Few  isolated  stone: 
on  U/S  left  abutment. 

Unusual  Movement  or  Cracking  at 
or  near  Toes 

None  visible;  visibility  extremely  limited 
due  to  presence  of  buildings  on  D/S  slope. 

Unusual  Embankment  or  Downstream 
Seepage 

None  visible. 

Piping  or  Boils 

— 

None  visible. 

Foundation  Drainage  Features 

None  visible. 

Toe  Drains 

None  visible. 

Instrumentation  System 

None 

iBid^S^H^iiverei  stSewati . low  8p0t  between  u/s  ed*e  of  page^2-of-S- 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND _ 

PROJECT  FEATURE  Outlet  Works  Bridge 
DISCIPLINE  Geotechnical _ 


DATE  November  26.  1979 
NAME  M.  Larson _ 

NAME _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  P0ND  STREET  BRIDGE 

a.  Super  Structure 

Concrete.  Fair  condition,  built  in 
two  lengths,  with  longer  beams  on 

U/S  side. 

Bearings 

None  visible 

Anchor  Bolts 

None  visible 

Bridge  Seat 

Not  visible 

Longitudinal  Members 

Concrete  beams.  Minor  spalling  l> 
efflorescence  on  underside  of  beams. 

Under  Side  of  Deck 

Concrete  monolithic  with  longitudinal 
beams. 

Secondary  Bracing 

One  lateral  cone,  beam  brace^/S  pt 
center  pier  between  longitudinal  beams. 

Deck 

Covered  with  asphalt  pavement. 

Drainage  System 

3-inch  tile  drains  are  exposed  on  undAr- 
side  of  deck. Drains  are  plugged, but 
considerable  efflorescence  on  Immediate 

Railings  ^ 

concrete/ 

Solid  cone. wall  on  each  side  of  bridge. 

Expansion  Joints 

None  visible. 

Paint 

b.  Abutment  and  Piers 

CprtsistS  Of  one, center  uuuc.  pier  S  ' 
stone  masonry  abutments  each  with  a 

concrete  cap  wall. 

General  Condition  of  Concrete 

Fair .Reintorcing  steel  exposed  on  face 
of  center  pier. 

Alignment  of  Abutment 

Slightly  skewed  from  being  perpendicular 
to  alignment  of  Pond  Street. 

Approach  to  Bridge 

Asphalt  pavement  roadway  beyond  both 
abutments. 

Condition  of  Seat  and 

Backwall 

Concrete  cap  walls  in  fair  condition. 
Missing  mortar  in  masonry  abutment  walls 
throughout,  and  especially  at  base  of 
rt.  abutment  wall.  20- inch  cast  iron 

pipe  egresses  at  base  of  right  wall. 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND _  DATE  November  26.  1979 

PROJECT  FEATURE  Main  Outlet  Works _  -E  m.  Larson _ 

DISCIPLINE  Geotechnical _  NAME _ 


AREA  EVALUATED 


OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining _ 

Spalling 


Erosion  or  Cavitation 


CONDITION 


Brick  lined  chamber,  manhole  partially 
submerged  with  water  level  about  10  feet 
below  road  surface.  Valve  completely  sub 
merged . _ 


Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Condition  at  Joints 


Drain  Holes _ 

Exit  pipe  is  20  inch  diameter  cast  iron 
Channel  _ pipe,  partially  filled  with  debris. 

Loose  Rock  or  Trees  Over¬ 
hanging  Channel 


Condition  of  Discharge 
Channel 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND 

PROJECT  FEATURE Auxlllary  0utlet  Works 
DISCIPLINE  Geotechnical _ 


DATE  November  26 >  *979 

NAME  M‘  Larson _ 

NAME _ __ 


AREA  EVALUATED 

CONDITION 

AUXILIARY 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Sot  visible,  submerged 

Slope  Conditions 

/ 

Bottom  Conditions 

/ 

Rock  Slides  or  Falls 

/ 

Log  Boom 

/ 

Debris 

/ 

Condition  of  Concrete  Lining 

/ 

Drains  or  Weep  Holes 

/ 

b.  Intake  Structure 

Sefer  to  outlet  works-control  tower 

/ _ 

Condition  of  Concrete 

/ 

Stop  Logs  and  Slots 

/ 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  ROCKWELL  POND _  DATE  November  26,  1979 

PROJECT  FEATURE  Auxiliary  Outlet  Works  NAME  M-  Larson _ 

DISCIPLINE  Geotechnical _  NAME _ 


AREA  EVALUATED 

CONDITION 

AUXILIARY 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

serves  as  access  hatch  on  north  side. Metal 
trash  bars  on  west  side  intake. 

General  Condition 

Concrete-fair .Timber  floor-rotting  and 
poor. Steel  plate  cover-fair  &  rusting. 

Condition  of  Joints 

N/A 

Spalling 

Exterior  cone. is  lightly  to  moderately 
snalled . 

Visible  Reinforcing 

toone  visible. 

Rusting  or  Staining  of 
Concrete 

hfes,  mostly  on  north  exterior  wall. 

Any  Seepage  or  Efflorescence 


very  slight 


Joint  Alignment 


N/A 


Unusual  Seepage  or  Leaks  in 
Gate 


Submerged  -  not  visible. 


Cracks 


None  visible. 


Rusting  or  Corrosion  of  Steel 


Some  rust  of  steel  cover  plate 


taclTand, pinion  gear  mechanism  ex; 
timber  floor. ,on  south  wall.  App 
Isllae  gate  below  was  submerged. 


exposed-on 
irent 
.ppears 


b.  Mechanical  and  Electrical 


(non  operable,  paiLs  missing. 


Air  Vents 


Float  Wells 


Crane  Hoist 


Elevator 


Hydraulic  System 


Service  Gates 


Emergency  Gates 


Lightning  Protection  System 


Emergency  Power  System 


Wiring  and  Lighting  System 
in  Gate  Chamber 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND  DATE  Novem^er  26,  1979 

PROJECT  FEATURE  Auxlllary  Outlet  Works  NAME  M-  Larson _ 

DISCIPLINE  Geotechnical _ _  NAME 


AREA  EVALUATED 


AUXILIARY 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 


General  Condition  of  Concrete 


[An  8-inch  pipeline  with  valve  was  tapped 
into  terminal  end  of  plugged  canal  inside 
ICiprotti  Industries  Building. 


Rust  or  Staining 


Spalling 


Erosion  or  Cavitation 


Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Condition  at  Joints 


Drain  Holes 


Channel 


Loose  Rock  or  Trees  Over¬ 
hanging  Channel 


Condition  of  Discharge 
Channel 


CONDITION 


None  visible. 


p-inch  pipeline  empties  into  spillway 
:hannel . 


Few  small  trees  along  edge  of  spillway 
channel. 


air 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ROCKWELL  POND  DATE  November  26,  1979 

PROJECT  FEATURE  Spillway _  NAME  M-  Larson _ 

DISCIPLINE  Hydraulic _ NAME  L-  Branagan _ 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

i .  Approach  Channel 


Submerged 


General  Condition 


Not  visible 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


b.  Weir  and  Training  Walls 


General  Condition  of 
Concrete 


CONDITION 


N/A 


None 


Not  visible. 


lost  of  weir  is  dry  stoire  with  rone. cap . 
Training  walls  described  under  abutments 
:or  Pond  Street  Bridge. 


;!sSS!J!ty?p  rea5SA?srinb!!ft115!i?d 

itio£i"ai“a^irgfoi,gKi|yt5oa' 


Rust  or  Staining 


Spalling 


N/A 


Any  Visible  Reinforcing 


N/A 


Any  Seepage  or  Efflorescence 


Not  visible 


Drain  Holes 


None 


c.  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 


~Stnto  open  joints  from  lace  ot  walir7 
lust  on  right  wall  of  right  weir. 


walls  t< 


about 


t/ertical  mortared  masonry 
L50*  D/S  of  spillway.  Natural  streambed 
aeyond 


Fair 


Kew  small  stones  along  bank  u/s  ot 
suilding  on  left  bank. 


r’ew  small  trees, immediately  D/S  of  bridg< 
numerous  .trees  further  D/S  in  natural 
streambed.  _ 


under  bridge, floor  is  stone  lined. Stones 
are  tied  together  with  pins. Beyond  bridg< 
1  flnnr  ta  nalii-ral  utt-Vi  many  small 


«H5($en 'structure  mounted  on  cone. pillars 

jn  left  bank  overhangs  stream  channel. 
M.LLi  r  _ r  ~  ^ rzz rrrr: — 37 


ome  debris  lust  u/s.  ol  weir.  other  debr 
\ana  small  trees  further  D/S  in  channel. 
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APPENDIX  B 


PLANS  OF  DAM  AND  PREVIOUS 
INSPECTION  REPORT 

Page 

Figure  B-l  Plan  of  Dam  B-l 

Figure  B-2  Sections  through  Dam  B-2 

Figures  B-3  and  B-4  Drawings  of  Dam, 

dated  June  26,  1900  B-3 

Previous  Inspections  (partial  listing)  B-5 

Inspection  Report  by  Worcester  County  Engineer, 
dated  November  17,  192^  B-6 


ROCKWELL  POND  DAM 


METCM  '  ,  I«c. 


Wi  l 


\ 


\ 


enced  to  the  spillway  crest  (City  of  Leominster 
datum)  of  El  418. 03, as  shown  on  1932  Sewer  Plan  and 
Profile, City  of  Leominster.  An  adjustment  of  minus 
(-)  1.62  feet  yields  the  National  Geodetic  Vertical 

Datum  of  1929  (NGVD)  and  subsequent  crest  elevation 
of  416.4.  This  is  0.7  foot  higher  than  crest  El  415. 
MSL  listed  in  U.S.  Corps  of  Engineer  reports  dated 
October, 1976  and  August, 1978. 

2.  Information  shown  based  on  field  survey  of 
November  26.1979. 

3.  See  Figure  B-2  for  sections  through  Dam. 

#2  indicates  location  and  direction  of  view  for 
photographs . 
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•  •-■I  CSoTcR  COUMT  COMMISSIONERS 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
PLAN  Of 

PROPOSE  0  NEW  SPILLWAY 

ON  MONOOSNOC  SROOK 
LtOWIIISTEP  MASS 
POR  EM  ROCKWELL 
AS  PILED  AND  APPROVED  SY  THE 

COUNTY  COMMISSIONERS 

JUNE  26,1900 

JUNE  MEETING  OOCKETSIJ 
SCALES  AS  NOTES 


traced  §y  • 

TRACING  CHCCKCDBT_ 


NOTE : 


DAM  NO  26^0fl 


COuNTr  ENGINEER 


PLAN  REDUCED  FOR  THIS  REPORT 


ROCKWELL  POND  DAM 


FIGURE  B-3 


B-5 


ROCKWELL  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dam*,  Reservoir  Dana,  and  Reservoirs. 

•  4 

frj-  — J  by  L.  0.11.  ■  ■  *' .  Date *OV.«17*1924  Dam  No.  86-08 


Teem . _Xe.ominat.er . Location . Below. Klngaton.. dam. . . 

Owjaar.....B9.<?to9.1.l..WQQ.l.en...(;o.,..^ . Use.  ..Power .  and.,  washing..'. . 

Material  and  Type . HiShwat...5m]Sa^.krnent,..  granJ,ti9i..lBAa.9.0.e.rx ..  spiiJwaj.r. . 


Dam  Designed  by 


..Constructed  by. . . . . Year... 


SniXWAY  LENGTH  72  *" 

XL  top  Abutment . i.9.Q.,'^..E3.  Crest . ?.§.-■ . EL  Apron . El.  Streambed . .93.. 

Width  top  Abutment.  ...39.. Width  top  Crest . 99. . Width  bottom  Spillway.4*?......''7 . 

Width  flaahboards  carried. . Kind  Flash  boards . 

XL  Fknrline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . . . 

End  of  Foundation  under  Spillway . 

. . . . . . 


c6  peas toclc-to  •  mill 


embankment  „  lenct::  icc  - 

XL  Top . 199. . El.  Natural  Ground . Width  Top . .39..."'. . 

Width  of  Bottom . 4.*?..- . Upstream  Slope . li.il....rC. . Downstream  Slope  litl . 

End  of  Corewall . .Riprap . 

Material  in  Embankment . . rOCky.S.Oll . Foundation . 

Condition . .gOOd....v.e-...cut..-OfX... snail  bnush. . 


GATES. . . . Location . 

Bate. . . 7%7. . Kind . El.  Flowline . 


Genditum.. 


. Kind....R9^UxW...H\«Lli.a..l  .  .Siie . 39." . Rated  H  P . 

. Are.  Head . 17..’... 

of  Leaks  in  Stnietum 


Basest  Bepain  and  Date . 

Topography  of  Country  below  Dam...cl£j.. 


of  Bail  dings  and  Road*  below  Dam . factory.. 


Humber  Aeree  in  Pond  ...  . Drainage  Area  in  Square  Miles . 

Discharge  in  Second  Feet  per  Square  Mile . . . 

1  Storage  Million  Cubic  Feet . 
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ROCKWELL  POND  DAM 


APPENDIX  C 


PHOTOGRAPHS 


Note:  For  location  and  view  of  photographs, 
see  Figure  B-l 


ROCKWELL  POND  DAM 


NO.  1  VIEW  OF  ROADWAY  ALONG  CREST  OF  DAM 


NO.  2  VIEW  OF  UPSTREAM  FACE 


C-l 


ROCKWELL  POND  DAM 


NO.  3  VIEW  OF  UPSTREAM  FACE  NEAR  RIGHT  ABUTMENT 


NO.  4  VIEW  OF  DOWNSTREAM  SLOPE  OF  DAM 
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ROCKWELL  POND  DAM 
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ROCKWELL  POND  DAM 


NO.  7  VIEW  OF  SPILLWAY  FROM  UPSTREAM 


NO.  8  VIEW  OF  SPILLWAY  DISCHARGE  CHANNEL  FROM  DOWNSTREAM 
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ROCKWELL  POND  DAM 


NO.  9  VIEW  OF  MIDDLE  OF  SPILLWAY  FROM  DOWNSTREAM 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 

Page 

Figure  D-l  Drainage  Area  Map  D-l 

Computations  n_2 
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